Toxin resistance and reduced secretion in a mouse L-cell mutant defective in herpes virus propagation.
The mouse L-cell mutant gro29 was selected originally for its inability to propagate herpes simplex virus; it shows severe defects in virus egress and the transport and processing of viral glycoproteins after infection. In this report, we show that uninfected gro29 cells display pleiotropic changes in protein secretion, oligosaccharide processing, and sensitivity to the toxins ricin and modeccin. Specifically, the rate of secretion of a nonglycosylated protein, human growth hormone, was reduced 70% in gro29 cells compared with the parental L cells. A direct measurement of the transport capacity of Golgi membranes in a cell-free assay suggests that gro29 cells contain less functional Golgi than parental cells. Despite this deficiency, N-linked oligosaccharides were processed efficiently in mutant cells, although there were differences in the structure of the mature forms. Lectin intoxication assays revealed that gro29 cells were cross-resistant to killing by the cytotoxic lectins ricin and modeccin, but not to wheat germ agglutinin, Ricinus communis agglutinin RCA120, or leucoagglutinin. Fluorescence labeling using fluorescein-conjugated lectins showed that uninfected gro29 cells expressed relatively few ricin-binding molecules, suggesting a possible mechanism for toxin resistance. These studies provide evidence that the processes of protein secretion, lectin intoxication, and herpes virus maturation and egress may share a common cellular component.